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INTRODUCTION

The concept of almost automorphic functions,
which was introduced by Bochner [1, 2], is an
important generalization of the classical almost
periodicity in the sense of Bohr. The concept of pseudo
almost automorphy was introduced by Liang et al. [10],
and the authors studied the composition theorem under
uniformly continuous condition. The concept of SP-
pseudo almost automorphy was introduced by Diagana
[16], and obtained the existence of pseudo-almost
automorphic solutions to some differential equations
with SP-pseudo almost automorphic coefficients. In
2012, Diagana [17] introduced the concept of S}’f—
pseudo almost automorphy, and investigated the
existence and uniqueness of solutions to some classes of
nonautonomous differential equations of sobolev type.

Fan et al[7] proved new composition
theorems for Stepanov-like almost automorphic
functions and Stepanov-like pseudo almost automorphic
functions under locally integrable Lipschitz conditions,
and given application to a class of evolution equations
with  Stepanov-like pseudo almost automorphic
coefficients. Rui et al. [5] established some new
composition theorems for Stepanov-like weighted

pseudo almost automorphic functions, and investigated
the existence and uniqueness of weighted pseudo
almost automorphic mild solutions to a class of
nonautonomous evolution equations with SP-weighted
pseudo almost automorphic coefficients. More
investigation of new composition theorems under
different Lipschitz condition, one can see [3-10] and the
references therein.

In recent years, the existence of (pseudo)
almost automorphic, Stepanov-like (pseudo) almost
automorphic, generalized Stepanov-like (pseudo)
almost automorphic, Stepanov-like weighted (pseudo)
almost automorphic solutions on kinds of differential
equations has been extensively investigated. Such as
Diagana and G. M. N'Guérékata [15] studied the
existence and uniqueness of an almost automorphic
solution to the semilinear equation with SP-almost
automorphic coefficients. One can see [11-25] and the
references therein.

In this paper, we study and obtain the
existence and uniqueness of pseudo almost automorphic
solutions to a class of semilinear integral equations
given by

Y(t) = ft a(t—3s)[AY(s) + f(s,Y(s))]ds, teR

where a € L'(R,), A: D(A) c X » X is the generator of an integral resolvent family defined on a complex Banach
space X, and f:Rx X~ Xisa Sﬁ—pseudo almost automorphic function satisfying suitable Lipschitz conditions.
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We establish new composition theorems for
generalized  Stepanov-like  almost  automorphic
functions and generalized Stepanov-like pseudo almost
automorphic  functions under suitable Lipschitz
conditions. And using the Banach fixed point theorem
and new composition theorems proved in this paper, we
study the existence and uniqueness of pseudo almost
automorphic solutions to the class of semilinear integral
equations with generalized Stepanov-like pseudo almost
automorphic coefficients.

Preliminaries
Throughout this paper, let p € [1, ), and
(X, II-1) and (Y, | - |) are two Banach space. Let C(R, X)

(respectively, C(R x Y, X)) denote the collection of all
continuous functions(respectively, the collection of all
jointly continuous functions). Furthermore, BC(R,X)
(respectively, BC(R X Y, X)) denote the collection of
all bounded continuous functions with supremum
norm(respectively, the collection of all jointly bounded
continuous functions).

2.1 SP-almost automorphy

Definition 2.1 A continuous function Y: R - X is said
to be almost automorphic if for every sequence of real
numbers (s;)nen, there exist a subsequence (s,)nen
such that

}N’(t): = limY(t+s,); Y(t):= lim;/(t —s,) foreacht € R
n-oo n—oo
The collection of all almost automorphic functions Y: R +~ X is denoted by AA(R, X).

Definition 2.2[23] The Bochner transformY? (¢, s), t € R, s € [0,1] of a function Y: R ~ X is defined by
YO(t,s):=Y(t+5s)

Remark 2.1 (i)A function ¢(t,s),t € R,s € [0,1], is the Bochner transform of a certain function f, ¢(t,s) = f2(t, s), if
andonly if o(t + 1,5 —7) = @(t,s)forallt e R,s € [0,1] and 7 € [s — 1,5];

(ii)Note that if £ = [ + m, then f? = [> + mP. Moreover, (Af)? = AfPfor each scalar A.

Definition 2.3[15] The Bochner transformf?(t,s,u),t € R, s € [0,1], u € Yof a function f: R X Y - X is defined by
fo(t,s,u):= f(t +s,u)

foreachu €Y.

Definition 2.4[23] The space BSP (R, X) of all Stepanov bounded functions consists of all measurable functions Y on R
with values in X such that Y2 € L”(R, LP(0,1; X, ds)). This is a Banach space when it is equipped the norm defined by

t+1

1Y Nlgp=1 Y2 lls0 g 0my = sup( j
teR J¢

1 1 1
1Y (s) IP ds)P = sup(J I1Y(t+s) P ds)?
teR Jo

Definition 2.5[21] A function Y € BSP (IR, X) is called Stepanov-like almost automorphic (or S”-almost automorphic) if

Y? € AA(R, L? (0,1; X)). In other words, a function Y € L

(R, X, ds) is called SP-almost automorphic if its Bochner

transform Y?: R » LP(0,1; X, ds) is almost automorphic in the sense that for every sequence of real numbers (s;,),en.

there exist a subsequence (s,) ey and a function Y € LP

loc

(R, X, ds) such that

t+1 1

(ftHII Y(s+s,)— ;'(s) [IP ds)% — 0 and (J IY(s —s,)—Y(s) I°P ds)?» - 0
t t

as n — oo pointwise on R. The collection of such functions is denoted by ASP (R, X).

Let U denote the collection of all measurable (weights) functionsy: (0, «) - (0, o), satisfying the following

condition:
1

1
Yoi = lirrolf y(s)ds = f y(s)ds < oand my: = inf y(s) >0
&0 J¢ 0

S€(0,00)

Let U, denote the collection of all functionsy € U, which are differentiable.

Definition 2.6 Let y € U. The space BS}’Z (R, X) denote all generalized Stepanov spaces consists of all yds-measurable
functions Y on R with values in X such that its Bochner transform Y? € L®(R, L? (0,1; X, ds)). This is a Banach space

when it is equipped the norm defined by
t+1

1 1 1
Yy IIS5= s;!éﬂg( y(s—=t) 1 Y(s) IP ds)p = stzénzg(J y(S) 1 Y(t+ ) IIP ds)P
t 0
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Definition 2.7[21] Let y € U. The space ASf(]R, X) of all generalized Stepanov-like almost automorphic (or Sfj—almost
automorphic) functions consists of all Y € BSf (R, X) such that for every sequence of real numbers (s;,),.en, there exist a
subsequence (s,)ney and a function Y € LY (R, X,

yds) such that

(f ' Y =0 1Y (s +52) =Y (s) IP dS)% -0

t+1 ~ 1
(| re-01ve-s) -y P dsP -0
t
asn — oo for each t € R.

Remark 2.2 Lety e U.if1<p < g <wandY € L] (R X,yds) is S;-almost automorphic, then Y is S} -almost
automorphic.

Definition 2.8[15] Let y € U. A functionf:R X Y » X, (t,Y) » f(t,Y) with f(-,Y) € I} (RX,

loc
yds) foreach Y €Y, is called S)’j—almost automorphicin t € RuniformlyinY e Yift » f(t,Y) is Sﬁ—almost

automorphic for each Y € Y, that is, for every sequence of real numbers (s;,),en. there exist a subsequence (s,)neny and a
function £(-,Y) € L} (R, X,yds) such that

loc

t+1 ~ 1
(j V(s =) I £(5 + 50, ¥) = (5, ) IP ds)? = 0
t

(f V(s =) I F(s 5 ¥) — F(5,7) I? ds)o — 0

asn — oo pointwise on R for each Y € Y. The collection of all S}-almost automorphic functions is denoted by AS) (R x
Y, X).

Theorem 2.1 Let f € AS},’ (R x X, X) and suppose f satisfies the Lipschitz condition as follows, that is, there exits
q € [1,p) and L(t) € AS) (R, R), such that for all u,v € L (R, X, yds), t € R
lfEw—fE)ISL@® lu—vl (H1)
and Y € AS) (R, X) such that K = {Y(t):t € R} c X is a compact subset. Then the function D: R ~ X given by D(t) =
f(£,Y(®)is AS) (R, X).
Proof. First, we prove that f(-,Y(-)) € L7 (R,X,yds).

loc

Since K = {Y (t):t € R} is compact, we can find finite open ball 0, (k = 1,2,...,n) with center Y, € K and radius
& small enough such that {Y (t); t € R} © (J;_, Ok, By = {s € R;Y(s) € O, }and R = |J|_, By.. Let E; = By, Ey =

Bk\Uf:B]-(z <j<mn) then E;nE =@, wheni#j,1<ij<n.

Define the step function Y: R = X by Y(s) = Y,, s € E, k = 1,2,...,n. It's easy to obtain that || Y(s) = Y(s) II< ¢
for all s € R. Using Holder inequality (where p’ = ﬁ, q = S), we can obtain

t+1
[ rs-ourerenieas

< [ -0 1FEYE) - fETEN I+ [ v =01 () 19 ds
< f V(s — ) L(s)T Il Y(s) = Y(s) I ds + E f v =0 y(s — 7 1l (s, ¥ 19 ds
t [t.t+1]NE
k=1
L q
< 9L |ng+ 74 Z(j Y(s—t) I £(s,) I” ds)?

=i Jltt+1nE
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Since the arbitrariness of e and £ (-, Y;) € L} (R, X, yds), forevery k = 1,2,...,n, we get f (-, Y(-)) €
L] (R X, yds).
Next, we prove that D(t) is AS) (R, X).

Let (sn)nen be an arbirary sequence of real numbers. Since Y € AS) (R,X) and f € AS) (R x X, X), there exist a

subsequence (s, )ney and functions Y € L}, (R, X, yds), f(-,Y) € L} (R X,
yds) such that

( ff“y(s —t) I Y(s +5,) = Y(s) IIP ds)% -0 (2.)
U (s =D V(s = 52) = ¥ () IP ds)? 0 22
asn — oo foreach t € R.
U5 =0 1 F(s + 50, ¥) = F(5,Y) IP ds)? = 0 (23)
U= fG—su) = fs V) P dsp 50 (24)

asn — oo pointwise on R foreach Y € X.

Let us consider the function l~): R ~ X defined by B(t) = };(t, 1~/(t)). Note that

D(s +5,) = D(S) = F(5 + 5, Y (5 + 52)) = F(5 + 50, Y (5)) + £(5 + 50, Y(5)) — £(5,Y(5))
Let ry: = %, obviously 1 < g < ry < c0. By Remark 2.2, L(t) € AS]f0 (R, R). Using Holder inequality, we can

obtain

f ' Y=t I D(s+sp) — 5(3) 19 ds

< | = O F (5 50 Y (s + 5) = FG5 + 5 V() 19 ds
+ Jt =) 1 F(s 4 50 V() = F(s V() 19 ds

< ft (5= O L(s + 507 1 V(s 4 5,) — V(5) 19 ds
+ jt =) 1 F(s 450 V() = F(s V() 19 ds

< L ||g;0 (jtmy(s Y (s +5,)—Y(s) P ds)%

1
1y f = O f+ s V() - 5, V) 1P dsyp
We can deduce from (2.1), (2.3) that
fmy(s ) I D(s+5,) —D(s) 19 ds = 0
asn — oo pointwise on R. ‘
Similarly we can deduct from (2.2), (2.4) that
fmy(s —£) I D(s = 5,) = D(s) 11 ds - 0
t

as n — oo pointwise on R. Thus D(t) = f(¢t,Y(t)) is AS{} (R, X). The proof is complete.

2.2 S,’Z—pseudo almost automorphy
Define the classes of functions:

1 T
PAPy(R,X): = {Y € BC(R,X): lim ﬁj 1Y) Il dt = 0}
—00 T

PAP,(R X Y,X):={f € BC(R X Y,X):Tlim %I_TT lf(t,Y) N dt =0, f(-,Y) is bounded for each Y € Y}
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Definition 2.9[25] A function Y € C(R, X) is called pseudo almost automorphic if it can be expressed as Y = x + z,
where x € AA(R,X) and z € PAP, (R, X). The collection of such functions is denoted by PAA(R, X).

Proposition 2.1[25] The space PAA(R, X) equipped with the sup norm |||l is a Banach space.

Definition 2.10[25] A function f € C(R X Y, X) is called pseudo almost automorphic if it can be expressed as f = [ +
m, where | € AA(R X Y, X) and m € PAP,(R X Y, X). The collection of such functions is denoted by PAA(R X Y, X).

Define the following collections

PAPy(R,LP(0,1;X,yds)) = {Y (") € L} (R, X, yds):
1

T t+1 1
lim — (f y(s —t) 1Y(s) II” ds)Pdt = 0}
t
-T

PAPy(R X Y, LP(0,1; X, yds)) = {f (-, ¥) € IZ. (R,X,yds):

loc
T

1
lim = [ (/" y(s = ©) 1 f(s,Y) IP ds)pdt = 0, £(,Y) is bounded for each ¥ € Y}
T

T—o 2T |

Definition 2.11[17] Let y € U,. A function Y € BSf(]R, X) is called Sl’f—pseudo almost automorphic (or generalized
Stepanov-like pseudo almost automorphic) if it can be expressed as Y = x + z, where x? € AA(R, LP(0,1; X, yds)) and
zP € PAP,(R, LP(0,1; X, yds)). The collection of such functions is denoted by PAA)’Z([R, X).

Remark 2.3 By definition, the decomposition of S]’Z—pseudo almost automorphic functions is unique. Furthermore, Sﬁ-
pseudo almost automorphic spaces are translation-invariant.

Proposition 2.2[17] If Y € PAA(R, X), then Y € PAAY(R, X). In other words, PAA(R, X) c PAA} (R, X).

Proposition 2.3[17]Let y € U,,. The space PAAﬁ(lR, X) equipped with the norm ||-||§$ is a Banach space.

Definition 2.12[17] Let y € U,. A function f: R x Y » X, (t,Y) o f(¢t,Y) with f(-, V) € L} (R, X, yds) for each
Y €Y, iscalled Sﬁ—pseudo almost automorphic if there exist functions [, m: R X Y » X such that f = [ + m where
1’ € AA(R X Y, LP(0,1; X, yds)) and m? € PAP,(R X Y, LP(0,1; X, yds)). The collection of such functions is denoted

by PAAD(R x Y, X).

Theorem22Letf=1l+me PAAﬁ(]R x X, X) such that its Bochner transform [? € AA(R x X, LP(0,1; X, yds) and
m? € PAP,(R x X, LP(0,1; X, yds)). Assume that  and m satisfy (H1). Furthermore, if ¥ = x + z € PAA} (R, X) with
x? € AA(R,LP(0,1; X, yds) and z° € PAP,(R, LP(

0,1; X, yds)) and such that K = {x(t):t € R} is compact, then there exits q € [1, p) such that f(-,Y(-)) belongs to
PAAL(R,X).

Proof. We have

f&Y(®) I@Ex(@®) + f(&Y () — 1t x(D)

I x(@®) + f(&Y () — f(tx(t) + m(t, x(1))
rrey = fPGY°0)

= PCxPO)+PEYPO) = fPEx"()) +mP (L xP ()
Next, we shall show that I'?(-) € PAP(R, L9(0,1; X, yds)) by several steps.

Denote by

Step 1: we claim that I°(-, x?(-)) € AA(R, L7(0,1; X, yds)). In fact, we know that the function [ satisfies (H1) and
its Bochner transform [ € AA(R x X, LP(0,1; X, yds)), x* € AA(R, L (0,1; X,
yds). Moreover, K = {x(t):t € R} is compact. Thus, by Theorem 2.1, we have I?(-, x?(-)) € AA(R, L1(0,1; X, yds)).

Step 2: we claim that @?(-) = fo(, Y2 () — F2(, xP (")) € PAPy(R, L9(0,1; X, yds)). Since [, m satisfy (H1),
14
=

using Holder inequality (where p’ = —y q = s), we can obtain
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f y(s) ot +5) 19 ds f Y@= Il g(s) 19 ds
0 t

t+1
[ ve-0ur6re) - fexe) 1 ds

t+1
< f y(s—=t) 1 I(s,Y(s)) = I(s,x(s)) 1?7 ds
+J- y(s —t) I m(s,Y(s)) —m(s,x(s)) 11 ds

tt+1 a-L 1
= zf y(s =)L)y (s — T N ¥(s) —x(s) 19 ds

: t+1 1 t+1 a
< 2| y(s—DL(s)Pds)P - (f y(s —t) Il z(s) I? ds)?
< 20 LN (f y(s—=0t) Il z(s) I dS)%

where ry: = %. Thus, forany T > 0

1 (T 1! 1 I L llgro
5T (f Y(s) I o(t +5) 19 ds)adt < 4
2T =T Y0

T t+1 1
j (f y(s—1t) Il z(s) IIP ds)rdt

Since z° € PAPy(R, L?(0,1; X, yds)), we can obtain
1 T

1 1
. . q - —
%llzlo 5T —T(fo y(s) I o(t+s)1?7ds)adt =0

which implies @?(-) € PAP,(R, L7(0,1; X, yds)).

Step 3: we also claim that m? (-, x?(+)) € PAP,(R, L4(0,1; X, yds)). Since K = {x(t): t € R} is compact, we can
find finite open ball 0, (k = 1,2,...,n) with center x;, € K and radius € small enough such that {x(t); t € R} c

n n k-1 . . .
Uk=10k, By ={se€R;x(s) €O }and R = Uk:1Bk' Let E, = B;, Ey =B,(\U],=1 Bi(2<j<mn),wheni=#j1<
i,j <n

Define the step function x: R » X by x(s) = xi, s € E, k = 1,2,...,n. It's easy to obtain that || x(s) — x(s) I< ¢
for all s € R. It follows that

f y(s —t) I m(s,x(s)) 9 ds
t

< f y(s —t) I m(s,x(s)) —m(s,x(s)) 19 ds + j y(s —t) Il m(s,x(s)) 19 ds
t t
< f y(s—=t)L(s)? Il x(s) —x(s) 17 ds + E J y(s—=1t) I m(s,x;) 19 ds
t [tt+1]NEx
k=1
< LI+ y%zn:(f y(s —t) I m(s, xx) IIP dS)%
S 0 o1 CItt+1lnEg

Thus, forany T > 0

% _T(J;t+ y(s —t) I m(s, x(s)) e dS)%dt

1 (T Lo g1
_f (e L ||;q+ 74 Z(j y(s —t) Il m(s,xz) I? ds)p}adt
2T )¢ L4 =1 Jltt+1]nEg

IA

Since the arbitrariness of € and m? € PAP,(R x X, LP(0,1; X, yds)), we can obtain
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t+1
Tll_moﬁ (f y(s —t) I m(s,x(s)) I ds)th =0

which implies m? (-, x?(-)) € PAP,(R, L4 (0 1; X, yds)). The proof is complete.

Pseudo almost automorphic solution
In this section, we study the semilinear equation

Y(t) = f_too a(t—s) [AY(s) + f(s,Y(s))]ds, teR (3.1)

Definition 3.1 Let A be the generator of an integral resolvent family S(t);s. A continuous function Y: R +~ X is called a
mild solution of equation (3.1) if it satisfies the integral equation

Yity = J-_t S(t—=35)f(s,Y(s))ds, forallteR

Theorem 3.1 Assume that A generates an integral resolvent family S(t).s, such that
I S(t) IS W(t), forallt =0, with ¥ € L*'(R,)

where W is a decreasing function such that Wy: = Y7, P (k) < o. Let f:RX X+ X, f € PAA]’Z(]R x X, X) N C(R x
X, X), and f satisfies the Lipschitz condition
lfit,w)—fEv)ISL@® lu—vi,forallu,veXteR

where L € L'(R,), C,: = sup | f;“ L (s)ds < oo. Then equation (3.1) has a unique pseudo almost automorphic mild
teR

solution whenever C; ¥, < 1.

Proof. First we prove that the integral operator A defined by

AY (t): =f St —395)f(s,Y(s))ds

maps PAA(R, X) into PAA(R, X).

Since f € PAAY(R x X,X) and Y € PAA(R,X) c PAAY(R,X). By Theorem 2.2, it follows that D(t): =
f(t,Y(t)) € PAAL(R,X). Now let D = [ + m, where their Bochner transform * € AA(R,L7(0,1; X, yds) and m” €
PAP,(R, L7(0,1; X, yds)). Consider for each k = 1,2, ..., the integral

k

i (t) S Dt —$)ds

k-1

k k

| s©ue-ods+ [ seme-oas
k-1 k-1

and set X,.(t): = [\ S ()I(t — £)d€ and Z, (6): = [ S (€)m(t — £)dE.

Let us show that X, € AA(R, X). For that, letting 0 = t — &, we obtain
t—k+1

X, (t) = f S(t—o)l(o)do,t eR
t—k
Using the Holder inequality (where q": = q, 5 +$ = 1) and mean value theorem of integrals, it follows that
t—k+1
I S(t—o)l(o)do
t—k

t—k+1
f ISt —o) (o) Il do
t—k

Il X, () I

IA

IA

t—k+1 1 1

f Y(t—o)y(o—t+k) 4 ylo—t+k) |ll(o)lldo

t_I’: 1 p’ 1 t—k+1 1

( Y (@) yk —1) 7dr)P - ( y(@o—t+k)I1l(o) 19 do)d
t—k

IA

_1 k-1 , 1
my? Il 1 lsg (jk W ()P d‘[)pl
Since ¥ € L'(R,) and Lp'(]Rl+) c L1(1R+) then

IA

1

1
_'_ q
||l||§q2f W @7 0P = my I Ll ¥l <
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We deduce from the well-known Weirstrass theorem that the series }.;_; X (t) is uniformly convergent on R.
Furthermore,

X@):= | St-o)lo)do =Y X, (t)
X(t) € C(R,X), and
Ixon = | Zxk ® lI< Z 1X,(6) I} < oo
k=1 k=1

We deduce from the well-known Weirstrass theorem that X (t) is bounded.

Since l € ASﬂ (R, X), then for every sequence of real numbers (s;,),en, there exist a subsequence (s, ),en @and a
function | € AS) (R, X) such that
lim | I(t + s,) — L(t) llgg= 0 and lim || [(t —s,) — I(t) lga=0 (3.2)
n—-oo 14 n-oo 14
Let

~ k ~
Xe@r= [ S©le-ds

k-1

Then, using the Holder inequality and mean value theorem of integrals, it follows that

| Xi(t + sp) — X (Ol
k

I S@UE+s2 -8~ 1 - ONdg

k-1

k 1 1 ~
< f YEYyE—k+1) 4 - yE—k+1)0 | I(t+s,—&) —1(t—&) Il dé
k-1
k ! 1 k -
< ( W(f)”'y(f—kﬂ)_%df)?-( yE-k+1) IIl(t+sn—f)—l(t—f)ll"df)%
k-1 k-1
1 .
< my I NI It +s,) — L(E) s

Now using (3.2) and Lebesgue dominated convergence theorem, it follows that
Il Xi(t +5,) — Xie(£) 1= 0, asn > o0

Similarly, using (3.2) and Lebesgue dominated convergence theorem, it follows that
I X, (t —5,) =X (@) 1= 0, asn - o

Thus, each X, € AA(R, X) for each k. Hence their uniform limit X(t) € AA(R, X).

Let us show that Z, € PAP,(R, X). Using the Holder inequality and mean value theorem of integrals, we can obtain

t—k+1
I Ze () = |l S(t—o)m(o)do |
t—k
1 t—k+1 1
< mp? W,y (f y (o —t+k) Il m(o) I do)a
t—k
Thus, forany T > 0
1
1 (T moq | ¥ ||Lp, T t—k+1 1
—f 1Z(0) I dt < 7} (f y (@ —t+k) I m(o) 19 do)adt
2T -T 2T -T Jt-k

Since m? € PAP,(R,L9(0,1; X, yds)), then
1 T
lim — Zy@®)lldt =0
T%ZTJ_T” k@
that is, Z; € PAP,(R, X). Furthermore,
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2(t): = ft S (t — o)ym(o)do = Z 7, (©)
- k=1

Z(t) € C(R,X), and
I Z() Il

Then

S DRACIEDNCY.
k=1 k=1

1 T
lim — Z@)Ildt=0
T%ZTJ-_T” @1

Consequently the uniform limit Z(t) € PAP,(R, X). Thus, AY(t) = X(t) + Z(t) € PAA(R X).

Next, we prove that the existence and uniqueness of pseudo almost automorphic solution applying the Banach

fixed point theorem.

Since W is a decreasing function such thatWy: = Y7, ¥ (k) < o, and let ¥}, Y, € PAA(R,
X). Using mean value theorem of integrals, we have

E Il AY,(t) =AY, (1) oo

IA

<

<

t

sup Il | S (t=9s)[f(s,Y1(s)) = f(s, Ya(s))]ds |l

teR -

sup | ISt —=s) Il f(s,Yi(s)) = f(s,Y2(s)) Il ds

teR J_o

e
sup zf Y(t—s)L(s) I1Yi(s) —Yo(s) Il ds
teR t—k

k=1

CLqu ” Y1 - Yz "oo

Since €, ¥, < 1, hence by the Banach fixed point theorem, A has a fixed pointY € PAA(R, X). The proof is

complete.

CONCLUSION

This paper mainly studied new composition
theorems  for S)’Z—(pseudo) almost  automorphic
functions. By using Holder inequality, mean value
theorem of integrals and the Banach fixed point
theorem, we obtained the existence and uniqueness of
pseudo almost automorphic solutions to a class of
semilinear integral equations, under some suitable
conditions.

There are two direct issues which require
further study. We will study the existence of pseudo
almost automorphic solutions of a class of stochastic
differential equations perturbed noise, under Sf, -pseudo
almost automorphic coefficients. Also, we will
investigate generalized Stepanov-like weighted pseudo
almost automorphic functions, which are more
generalized than S}’f—pseudo almost automorphic
functions, and study theirs new composition theorems
and applications.
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